I. Introduction
===============

As a representative musculoskeletal disease in the orofacial region, temporomandibular disorder (TMD) is one of the most frequent causes of non-odontogenic pain in the orofacial region. Nowadays, the number of TMD patients is on the rise, visiting dental clinics complaining of diverse symptoms.

Yang and Kim[@B1] examined the incidence of Korean TMD patients and treatment modes. According to them, from 2003 to 2005, 0.15% of the population visited the hospital for TMD. There was an increase in patients every year, with teenagers showing a high incidence average with 22.5%. In Korea, numerous epidemiological studies on TMD have been reported after the 1970s[@B1]-[@B3]. Note, however, that studies on teenage patients are relatively rare. In particular, the ratio of teenage patients who are under high pressure due to their studies tends to rise; hence the need to evaluate not only the symptoms of teenage TMD patients but also their behavior and psychological factors.

The research diagnostic criteria for TMD (RDC/TMD) used in our study was prepared to examine patients with TMD by objective and standardized methods. Since it was introduced by Dworkin and LeResche[@B4] in 1992, it has been translated into numerous languages worldwide and used widely to investigate TMD and maxillofacial pain. In clinical studies in particular, it contributes to systemic investigation and standardization, defines the investigation of an area that is difficult to measure, and proves the reliability of clinically standardized research methods. RDC/TMD consists of a dual-axis system; Axis I is mostly composed of the physical diagnosis of TMD, and Axis II, the evaluation of the behavioral, psychological and psychosocial factors associated with TMD. Specifically, RDC/TMD Axis II consists of a scale that evaluates depression; thus, it is also referred to as the RDC/TMD Axis II depression scale.

This study sought to evaluate the severity and pattern of TMD particularly the behavioral, psychological, and psychosocial factors present among Korean teenage TMD patients by analyzing their responses in the initial RDC/TMD Axis II questionnaire.

II. Materials and Methods
=========================

The subjects were teenagers (between 11 and 19 years of age) who first visited Seoul National University Bundang Hospital from January 2006 to December 2010 with chief complaint of TMD symptoms. Patients were asked to fill out the RDC/TMD questionnaire at the first visit. Only patients who completed the RDC/TMD questionnaire were included in this study; others who did not answer some of the questions were excluded. This study was conducted after obtaining approval from the Institutional Review Board of Seoul National University Bundang Hospital (B-1110-138-115). By analyzing the medical records of patients, radiological examinations, and RDC/TMD Axis II questionnaires prepared by patients at the initial examination, the symptoms and patterns exhibited by patients were evaluated retrospectively.([Table 1](#T1){ref-type="table"}) Of the entire group of patients, the frequency of incidence of each diagnosis group, chief complaint of patients, level of impairment experienced by patients during daily activities, level of psychological pain (depression and vegetative symptoms), pain due to somatization, and graded chronic pain score (0-IV) were examined.

1. Frequency of incidence in each diagnosis group at the time of initial examination
------------------------------------------------------------------------------------

The diagnosis groups were classified according to the classification of TMD suggested by the Japanese Society for Temporomandibular Joint (TMJ)[@B5]. They were classified as types 1-5 depending on the area of the major lesion, pathology, symptoms, and radiological results.

Type 1: The major lesion area is the masticatory muscles. It is manifested as muscle tone, myositis, and muscle spasm. Patients primarily experience muscle pain.

Type 2: The major lesion areas are the articular capsule, articular ligaments, and articular disc. It is manifested as the extension and contusion of the articular capsule, ligaments, and articular disc. Patients primarily complain of muscle pain and TMJ pain.

Type 3: The major lesion area is the synovial membrane. It is manifested as the displacement of articular disc, degeneration of articular disc, perforation, and fibrosis. Patients experience TMJ pain as well as a clicking sound. Magnetic resonance imaging (MRI) may show the displacement of the articular disc.

Type 4: The major lesion areas are articular cartilages, articular disc, synovial membrane, mandibular condyle, and mandibular fossa. It is manifested as cartilage destruction, bone resorption, and osteolysis. Patients complain of pain as well as a clicking sound. An X-ray may show bone resorption. MRI may reveal the displacement of the articular disc.

Type 5: Patients who are not included in any of the above groups.

2. Chief complaints
-------------------

Patients were asked what their chief complaint was for visiting, and their responses were classified into pain, trismus, clicking sound, TMJ discomfort, and bruxism.

3. Level of impairment experienced during daily life (limitation of functions associated with mandibular movement)
------------------------------------------------------------------------------------------------------------------

The questionnaire asked whether discomfort was experienced during chewing, drinking, brushing teeth or face washing, exercise, yawning, eating of hard food, swallowing of food, eating of soft food, speaking, smiling or laughing, and routine facial expression, answerable by either \"yes\" or \"no.\"

4. Depression scale
-------------------

In the questionnaire, a question that evaluates depression (0-4) was added, and the average was obtained. According to severity, it was classified into three levels: normal, moderate, and severe. In addition, the level of severity of the presented symptoms according to the questionnaire was also evaluated.

5. Physical pain due to somatization (non-specific physical symptoms)
---------------------------------------------------------------------

Pain due to somatization was examined; the average value of the responses (0-4) was obtained, and they were classified into 3 levels: normal, moderate, and severe.

6. Graded chronic pain score
----------------------------

Graded chronic pain score: 0 (no pain during the past 6 months), I, II, III, and IV.

Characteristic pain intensity was calculated as the average of the value of visual analogue scale (VAS) described in the 7th, 8th, and 9th questions of RDC×10.

Disability points were calculated as disability days (0-3)+disability score (0-3, the average of the value of VAS described in the 11th, 12th, and 13th questions of RDC×10).

III. Results
============

Of a total of 194 subjects who completed the RDC/TMD questionnaire, 77 were male (39.6%) and 117 were female (60.4%); their mean age was 16.2±2.05 years. Among the first-visit patients from 2006 to 2010, approximately 18-22% of TMD patients were teenagers.([Table 2](#T2){ref-type="table"}) For the evaluation of teenage patients\' distribution according to age, the ratio of patient from 17 years to 19 years was high (53%) in the male group. In the case of the female group, however, patient distribution was relatively constant from 13 years to 19 years.([Fig. 1](#F1){ref-type="fig"}) At the first visit, the number of patients who visited with chief complaint of clicking sound (34.5%) or TMJ pain (36.6%) was the highest.([Table 3](#T3){ref-type="table"}) As a result of the analysis of chief complaint according to sex, the ratio of clicking sound was highest in the male group (34 patients, 44.1%). In the female group, however, the percent ratio of TMJ pain appeared highest among others (49 patients, 41.8%). At the time of classification into the diagnosis groups, the incidence of temporomandibular internal derangement (53%) was the highest.([Table 4](#T4){ref-type="table"}, [Fig. 2](#F2){ref-type="fig"}) When the level of impairment during daily life was assessed, patients were found to experience discomfort while chewing, yawning, and eating hard food.([Table 5](#T5){ref-type="table"}) In evaluating the depression index, 75.8% of the total subjects were normal, and 12.9% were moderate; 11.3% belonged to the severe group.([Table 6](#T6){ref-type="table"}) Additionally, the subjects noted a decrease in energy. Feelings of being tired and \"over anxious\" were also prominent. Regarding the non-specific physical symptoms (including pain), 66.5% of the subjects were normal, 17.0% were moderate, and 16.5% were severe.([Table 6](#T6){ref-type="table"}) When it was examined in more detail, symptoms of \"headache,\" \"vertigo or dizziness,\" and \"back pain\" were prominent. Regarding non-specific physical symptoms (excluding pain), 70.6% of the subjects were normal, 14.4% were moderate, and 15.0% were severe.([Table 6](#T6){ref-type="table"}) Among them, the level of discomfort was high due to \"weakness in a part of the body\" and \"heaviness in the arm or leg.\" With regard to the graded chronic pain score, high disability (grade III or IV) was shown to be 9.3%.([Table 7](#T7){ref-type="table"}) For the comparison of the average of depression index and non-specific physical symptoms including pain and those excluding pain between male and female, there was no statistical significant difference (independent t test, *P*\>0.05).

IV. Discussion
==============

The chief complaints of TMD are chronic pain, muscular pain during palpation, trismus, and clicking sound. Among them, chronic pain is most common. Chronic pain appears to be associated with psychological, behavioral, and social factors as well as physical lesions. For treatment, behavioral therapy is emphasized in most cases. There has been a trend showing that pressure, sorrow, weakness, and abnormal function manifest abundantly in TMD patients[@B6],[@B7]. In our study, chief complaints of pain, clicking sound, and trismus were most frequent among all teenage TMD patients. In other studies, similar results have been reported[@B8].

As a result of classifying the diagnosis groups at first visit, type 3 or cases accompanied with type 3 recorded the highest ratio (76%), similar to the results of previous studies[@B2].

The incidence of TMD has been reported to be high among persons in their 30s-40s[@B9]. According to recent studies, the ratio of patients in their teens and 20s makes up 50% of TMD patients, and the onset age of TMD becomes lower[@B7],[@B10]. In our study, among the first-diagnosed TMD patients, the ratio of teens was found to be 18-22% annually.

Regarding the ratio of male and female TMD patients, females have been reported to be more prevalent than males by 2-5 times[@B7]. According to Magnusson et al.[@B11], the manifestation of temporomandibular symptoms\--such as clicking sound, fatigue in the jaw, trismus, and pain during mastication\--was higher among females than males. In a study that examined clicking sounds in children and teenagers, Torii[@B12] reported that the rate of manifestation of clicking sound was significantly higher in girls than boys. In our study, 39.6% of the subjects were males and 60.4% were females.

As a result of chief complaint analysis according to sex, our study found that the ratio of clicking at first visit appeared highest in the male group. On the other hand, the ratio of TMJ pain was high in the female group.

Females have been reported to visit hospitals more frequently than males because the former have higher sensitivity to pain. Likewise, due to cultural background, females complaining of pain were deemed more acceptable than males[@B13].

As to the reason for the higher incidence of TMD in females than males, Hatch et al.[@B14] suggested the role of the sex hormone. The hypothesis stated that the value of the sex hormone is associated with the menstrual cycle; thus possibly wielding influences on pain perception. As such, exogenous estrogen should be prescribed. Another study that examined the association of temporomandibular arthritis with females reported that the polymorphism of the estrogen receptor is associated with pain sensitivity[@B15]. Nonetheless, whether estrogen is associated with the etiology of TMD is still controversial[@B16]. In addition, certain symptoms of TMD\--for example, trismus\--show a tendency to have high prevalence of a specific estrogen receptor. On the other hand, the association with TMD symptoms has been reported to be not statistically significant; thus, the association of estrogen with the etiology of TMD is deemed to require more investigation[@B17].

The depression index is assessed to evaluate the psychological condition of patients. Non-specific physical symptoms (somatization) are assessed to evaluate pain, fatigue, and level of non-specific symptoms pertinent to the cardiopulmonary circulation system. The chronic pain index is based on the description of the level of pain experienced by patients and impairment of function during daily life due to pain described as VAS and is classified into 5 grades (0-4)[@B18].

Kim et al.[@B19] have reported that, in TMD patients, somatization and TMD may be manifested in close association with the strength of pain and level of impairment. Therefore, comprehensive understanding of emotional pressure experienced by patients and appropriate management of dysfunction are very important for the successful treatment of TMD patients. In our study, 33.5% of patients exhibited moderate to severe non-specific physical symptoms. Chewing was found to require strong force of the masticatory muscles; yawning or eating hard food caused patients great discomfort. In addition, the results of the depression scale show that 24.2% of patients were in the moderate or severe group. At the time of clinical examination, patients who ranked high on the depression scale were deemed to require collaborative treatments with psychologists. The sensitivity of the RDC/TMD Axis II depression scale in the Korean version has been reported to be high; thus, it could be applied to examine the presence or absence of depression symptoms in Korea[@B20].

Several investigators have investigated factors that contribute to the development of TMD. Lee and Kim[@B8] mentioned that bruxism, clenching, chewy food, history of trauma, and pressure were major causes. In particular, when the difference in bruxism and clenching between genders was examined, males showed relatively higher ratio in bruxism, and females, in clenching. Nevertheless, bruxism has also been reported not to be associated with age and gender[@B13]. In another study, the incidence of unilateral mastication, sleeping on one side, or tongue or lip biting was found to be higher than bruxism or clenching[@B21]. Yet another study reported that the incidence of TMD caused by traffic accidents was lower than yawning and masticatory function, and that chronic pain in the temporomandibular area after traffic accidents was due to psychological factors rather than physical impacts in many cases[@B22]. According to Yun and Kim[@B23], major trauma in the facial area should be considered an important causative factor of TMD. Kamisaka et al.[@B24] have also emphasized the association of history of trauma with the manifestation of TMD symptoms. Teenage Koreans, in addition to the task of ego-identity development, are considered to experience high pressure due to the task of overloaded study. Additionally, the way of perceiving problems between teenagers and adults is different. According to a 2009 report of the statistics bureau of the Department of Social Welfare, the ratio of children/teenagers who experienced pressure routinely was \"very high\" or \"high\" with 46.5%. It was higher in female students than male students; as they became older, they experienced more pressure[@B25]. Similarly, our study showed that the late teens ratio was relatively high in male patients, and that ratio over 15 years was high in female patients. Therefore, pressure may be a closely associated factor that contributes to the development of TMD among teenage patients.

V. Conclusion
=============

The results of our study show that patients experienced great discomfort in the following categories of TMD: chewing, yawning, and eating hard food. The results of chronic pain and depression scale show that 24.2% of the patients were classified under the moderate or severe group. For the graded chronic pain score, high disability (grade III or IV) was seen in 9.3% of the subjects. Among teenage TMD patients, clinical symptoms and psychological pressure were very severe in some patients; thus, they are deemed to require aggressive attention and treatment. Understanding of psychological pressure and appropriate treatments for dysfunction are important and should be considered.
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(VAS: visual analogue scale)
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(TMD: temporomandibular disorder)
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(TMJ: temporomandibular joint)
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Diagnosis type (1-5): classification was performed according to the guidelines of the Japanese Society for Temporomandibular Joint. Total 100% is a result of raising fractions not lower than 0.5 to a unit.
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Distribution of depression scale and non-specific physical symptoms
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^\*^Pain included. ^\*\*^Pain excluded.

Values are presented as number (%).
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